Metachromatic Granules in Dendritic Cells Within Epithelial Structures in Alopecia Mucinosa*  by Okun, Milton R & Chorzelski, Tadeusz
THE JOURNAL OF INVESTIOATIVE DERMATOLOOY
Copyright 1965 by The Williams & Wilkins Co.
Vol. 45, No. 2
Printed en U.S.A.
Preliminary and Short Report
METACHROMATIC GRANULES IN DENDRITIC CELLS WITHIN
EPITHELIAL STRUCTURES IN ALOPECIA MUCINOSA*
MILTON R. OKUN, M.D. AND TADEUSZ CHORZELSKI, M.D.t
In this report sections from four cases of alo-
pecia mucinosa were examined. After staining
with Giemsa stain or toluidine blue, all of the
sections revealed dendritic cells in epithelial struc-
tures containing metachromatic granules. It is
believed that this finding may have a bearing on
the question of the relationship between mast
cells and melanocytes, and may be a constant
feature of alopecia mucinosa.
REPORT OF A5E5
Case 1.—A 72 year old white woman had a
round, indurated area, 2.0 cm in diameter, on the
right side of her face. There was a crusted, super-
ficial erosion in the center of the lesion.
Case 2.—A 42 year old white woman bad yellow-
ish nodules, ranging from 0.25 to 0.5 cm in diame-
ter, on ber face. The lesions were most numerous
on the forehead and chin.
Case 3.—A 36 year old man developed asympto-
matic lesions an the scalp, cheeks and neck, 4
months prior to hts first visit. The lesions ranged
from 1 cm to 2 cm in diameter and had a fine
scale on their surface. Some follicular. plugging
was present and many of the follicular orifices
were patulous. The scalp lesion was associated
with alopecia.
Case 4.—An 18 year old boy presented multiple,
asymptomatic lesions on the face, of uncertain
duration. The lesions averaged 1 cm in diameter,
and were reddish, raised and infiltrated.
llIs'roLoeIc flNDINO5
With Giemsa stain or toluidine blue, sections
from all four cases showed similar findings. The
mucinous degeneration of external hair sheaths
and sebaceous glands characteristic of alopecia
mucinosa was present. Spongiosis and intracellular
edema were quite pranounced in these structures,
as well as in many areas of the epidermis.
A dense infiltrate composed of lymphocytes,
histiocytes, eosinophils and mast cells was present
in the dermis. Areas of the dermis were edematous
and showed degenerative changes of collagen. The
degenerated collagen appeared moderately baso-
philic, but not metachromatic.
In the basal layer of the external hair sheaths
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there were dendritic cells whose cytoplasm con-
tained metachromatic granules. These cells were
arranged at regular intervals, had a peripheral
clear zone and, except for the presence of meta-
chromatic granules, were of identical appearance
to basal melanocytes normally found in the area(Fig. 1). In many external hair sheaths no melana-
cytes without metachromatic granules were seen
in the basal layer. Elongated or dendritic cells,
some similar in appearance to the cells in the
basal layer, were present in the adjacent connec-
tive tissue. Occasionally these cells appeared to
straddle the basement zone, and in some instances
their epidermal pole had fine dendritic processes
which seemed to envelop the cytoplasm of the
basal epithelial cells (Fig. 2).
The basal layer of the epidermis also contained
dendritic cells with metachromatic granules, but in
fewer numbers than in the external hair sheaths.
These cells had the same spacing as nearby normal
melanocytes.
In one of the cases sections were examined by
the following special technics: 1. Toluidine blue
stain at pH 1.5; 2. methylation and saponification(1), followed by staining with toluidine blue at
pH 2.5 and 6.0; 3. ribonuclease and desoxyribo-
nuclease digestion (2) followed by staining with
toluidine blue; 4. Astrablau (3) stain at pH 0.2.
Using toluidine blue at pH 1.5, dendritic cells
in the epithehal structures maintained their meta-
chromasia.
Saponification following methylation, failed to
restore the metachromasia of the dendritic cells
in the epithelial structures, using toluidine blue at
pH 2.5.
Following ribonuclease digestion and desoxy-
ribonuclease digestion, the metachromasia of the
dendritic cells in the epithelial structures persisted
(using toluidine blue at pH 7.0).
The dendritie cells in the epithelial structures
maintained their affinity for Astrablau at pH 0.2.
niscussioN
The first question evoked by the described
specimens concerns the identity of the dendritic
cells in the epithelial structures containing meta-
chromatic granules. Aside from the presence of
metachromatic granules, these cells have the ap-
pearance of melanocytes, both in configuration
and distribution. It is possible that they are
melanocytes whose cytoplasmic granules contained
acid mucopolysaccharides. The results of the
special procedures indicate that the metaehromasia
is due to sulfated acid mucopolysaccharides.
The existence of epidermal melanocytes with
metachromatic cytoplasmic granules would lend
support to a hypothesized relationship between
mast cells and melanocytes. Recent observations
by the senior author (4) suggested such a rela-
tionship. This hypothesis was based primarily on
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Pie. 1 (case 1). Dendritic cell in the basal layer of the epidermis has the appearance of a
basal melanocyte, except for the presence of metachromatic cytoplasmic granules. Giemsa
stain. (X 1900).
Pie. 2 (case 1). Dendritic cell with metachromatic cytoplasmic granules straddles the
basement zone of the epidermis. The dendrites at the upper pole of the cell appear to en-
velop the cytoplasm of the adjacent basal epithelial cell. Ciemsa stain. (X 1900).
the demonstratf on of enzymatic and morphologic
parallels between mast cells, melanocytes and
nevus cells, which included: 1. The demonstration
of dopa oxidase activity in mast cells and the
demonstration of peroxidase activity in mast cells,
melanocytes and nevus cells; 2. the demonstration
of a close ultrastructural resemblance between the
cytoplasmie granules of mast cells and nevus cells;
3. the presence of dopa oxidase activity in pigment
containing cells in the dermis, usually considered
to be macrophages; and 4. the presence of cells
containing both mast granules and melanin gran-
ules in their cytoplasm, in sections of blue nevi,
chronic inflammation, urticaria pigmentosa, sebor-
rheic keratoses, lichen planus, and stasis derma-
titis. The above studies viewed in the light of
embryologic evidence (5, 6, 7, 8, 9) that much of
the dermis may be of neural crest origin, suggest
reconsideration of older hypotheses regarding the
connective tissue origin of epidermal melanocytes.
The second question evoked by the described
specimens concerns the frequency with which the
alterations cited are found in alopecia mucinosa.
The presence of dendritic cells in epithelial struc-
tures containing metachromatic granules appears
to be quite uncommon in other conditions. An
examination of 200 sections from a variety of
dermatoses revealed such cells in one case of
canine mastocytoma and in one case of lichen
planus. The fact that all 4 cases of alopecia muci-
nosa studied showed dendritic cells containing
metachromatic granules in epithelial structures
suggests that this may be a constant feature of
alopecia mucinosa.
The significance of this finding remains to be
fully assessed and requires further investigation.
5UMMARY
Biopsy specimens from cases of alopecia muci-
nosa were studied after staining with either
toluidine blue or Giemsa stain. In all instances
dendritic cells were found to be present within
epithelial structures, whose cytoplasm contain
metachrnmatic granules. These cells have the
configuration and distribution of melanocytes. In
sections from one case, special procedures were
performed which indicated that the metachromasia
is due to the presence of sulfated acid mucopoly-
saccharides.
It is suggested that these findings may be a con-
stant feature of alopeeia mucinosa. It is also sug-
gested that these findings add further evidence in
support of a proposed histogenetic relationship
between mast cells and melanocytes.
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